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Abstract

We experimentally probe the structure and interparticle

dynamics of iron oxide nanoparticle thin films self-

assembled at the liquid-air interface. Utilizing X-Ray

Photon Correlation Spectroscopy (XPCS) at beamline 8-

ID-I of the Advanced Photon Source at Argonne National

Lab, we have measured the characteristic timescale of in-

plane interparticle dynamics. We have found a jamming

exponent of 1.5, a value that has previously only been

observed in 3D aging soft matter systems.

X-Ray Photon Correlation Spectroscopy (XPCS)
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• We measured XPCS at the

(10) grazing incidence

diffraction (GID) peak

• Images taken at set time

points to determine how

quickly the speckle pattern

changes

Conclusion
• Compressed exponent β = 1.5 common to many

aging soft matter systems* and has widely been

attributed to dimensionality

• This same exponent is found in our quasi-2D

system, perhaps showing a greater universality
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Film Morphology Under Compression
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Self-Assembly at the Water-Air Interface

• Hydrophobic tails buoy particles on liquid surface

• Van der Waals and interfacial forces cluster particles

• Particles self-assemble into HCP configuration

5-20nm iron oxide core

2nm oleic acid “tails”

chloroform

pressure sensor

pure water

XPCS Analysis
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β < 1 glassy
β = 1 Brownian
β > 1 jammed

Type of system

Structural Self-Similarity

60µm

20nm iron oxide particles in situ on water 
surface (optical microscopy)

20nm iron oxide particles “stamped” onto 
silicon substrate (SEM)

500nm

Timescale Analysis

Stretched (β<1)

Compressed (β>1)

β = 1.5

Two-Time Correlation
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• Width of the high intensity

region corresponds to dynamics

timescale

• “Pinched” regions correspond

to avalanche events common to

jammed systems

Compression phase

Relaxation phase 
(XPCS measurements)


